Background: Knowledge and awareness of cerebro-vascular stroke (CVS) warning symptoms and risk factors is deficient in the general population in the developing countries. Objective: To evaluate the knowledge and attitude about warning symptoms and risk factors of cerebro-vascular stroke among a sample of people living in Ismailia Governorate, Egypt. Methods: This study was conducted at two selected areas of Ismailia Governorate, an urban area and a rural area. Seven hundred and twenty participants were included in the study (360 form the urban area and 360 from the rural area). Face-to-face questionnaire-based interviews were administered to the participants. The survey tool is a 9-item questionnaire translated in Arabic, designed to evaluate the knowledge and attitude about warning symptoms and risk factors of cerebro-vascular stroke. Results: According to the participants, the main source of knowledge about CVS was from seeing someone with stroke, the main risk factor of CVS was hypertension, the most frequent warning symptom of CVS was paralysis of one side, and the most frequent action to be taken with the onset of CVS was direct transfer to the hospital. Conclusion: Hypertension was the mostly known risk factor. Only few participants were aware of diabetes mellitus as a risk factor for cerebro-vascular stroke. This information will be useful for planning CVS prevention campaigns.
Introduction
Cerebro-vascular stroke (CVS) is a medical emergency. It causes permanent neurological damage, complications, and death [1] . Knowledge and awareness of its warning symptoms and risk factors is deficient among the general population in the developing countries. It is poorly understood by the public and has been associated with numerous misconceptions [2] .
To counter the effects of CVS, the time from its onset to hospital arrival must be adjusted in order to provide timely and effective treatment. Many factors contribute to the delay in seeking appropriate treatment. The principal factor is the lack of public knowledge regarding stroke symptoms and the need for a rapid response [3, 4] .
Without public knowledge and the proper attitude and practice, stroke burden cannot be reduced. Lack of knowledge about stroke symptoms, delayed hospitalization, and hesitancy in hospital admission contribute to high mortality and morbidity in stroke [5] . There is a lack of knowledge and loss of concern about the treatment of the CVS risk factors and appropriate lifestyle changes, which can decrease the incidence of stroke and morbidity among stroke survivors [6] .
Aim
To assess the level of public knowledge, awareness and attitude toward CVS warning symptoms and risk factors in Ismailia Governorate, Egypt.
Ismailia city) and a rural area (Abu-sultan village, Fayed City). The study was a cross-sectional community-based survey (door-to-door survey). The participants were selected by random pre-selection of specific blocks of household identified on published maps. A total of 720 participants were included in the study (360 form the urban area and 360 from the rural area).
All the participants aged 18 years old and above were included in the study. The participants with history or with current manifestations of CVS were excluded. Those who did not consent to the study were excluded.
Face-to-face questionnaire-based interviews were administered to the participants. A9-item questionnaire translated to Arabic was used. The English version translated into Arabic was linguistically validated. The translation and linguistic validation was performed in the following manner to ensure conceptual equivalence between the original and its translation: forward translation by two independent Arabic translators, one of whom was aware of the concepts being examined in the translated questionnaire, and back translation by two professional English speakers was done. All required steps were done to ensure both content and face validity of the translated measure before being applied to the sample population. The version was applied in a pilot study on 10% of the study sample; 72 participants (36 form the urban area and 36 from the rural area) were excluded from the total sample; and to be sure that the statements were understood in the same way by all, the statements were reformulated several times to ascertain that they were understood in the same way.
The questionnaire which was designed to evaluate knowledge of warning symptoms and risk factors of CVS had been used in previous studies [7] [8] [9] . The questionnaire is in two parts: The first part elicited demographic information including name, age, sex, education, occupation, marital status, and history of CVS among family members. The second part elicited knowledge of warning symptoms and risk factors of CVS. Participants were asked if they ever read or heard about CVS and about the source of their knowledge about CVS. Their knowledge of risk factors for CVS was assessed by open-ended and then close-ended questions about hypertension, diabetes mellitus, smoking, old age, ischemic heart disease, elevated serum cholesterol level, alcohol intake, previous stroke, previous TIA, stress, inactivity, and family history of CVS and obesity. Their knowledge of the warning symptoms of CVS was assessed by open-ended and then by close-ended questions about weakness or paralysis of one side of the body, speech disturbance, numbness of one side of the body, loss of consciousness, loss of vision, headache, mouth deviation, vomiting, and dizziness. They were also asked about what they will do on seeing a patient with CVS (call pharmacist, call general practitioner (GP), go to the neurologist, go directly to the hospital, call the herbalist, or call the religious person). Lastly, the participants were asked about the preferred time to go to the hospital after CVS.
The study was approved by the Ethics committee of Suez Canal University, Faculty of Medicine, in May 2013 and conducted from January 2014 till June 2014. An informed consent was taken from all the participants in the study.
Statistical analysis
The data collected were processed using SPSS ver. 16 .0. Continuous data were expressed in the form of mean ± SD. Student's t test was used to compare numerical data, while categorical data were compared using chi-square test. P value < 0.05 was considered significant, and P value < 0.01 was considered highly significant.
Results
Out of 720 participants, 360 (50%) with age ranging between 20 and 63 years (mean 41 ± 73) were from the urban area and 360 (50%) with age ranging between 19 and 60 years (mean 39 ± 64) were from the rural area, and 482 (66.9%) were males and 238 (33.1%) were females. Fifty-seven (7.9%) were illiterate, 167(23.2%) had primary education, 288 (40%) had secondary education, and 208 (28.9%) had higher education. There were 127 (17.6%) students, 104 (14.4%) workers, 327 (45.4%) employees, and 162 (22.5%) unemployed. Lastly, 219 (29.17%) had a family member with CVS. Other demographic characteristics are shown in Table 1 .
Out of the 720 participants, 630 (87.5%), 336 (93.3%) from the urban area and 294 (81.6%) from the rural area, had heard or read about CVS. The sources of their knowledge were through physicians in 39 (5.4%), public media in 335 (46.5%), seeing someone with stroke in 455 (63.2%), and from their study in the school in 9 (1.25%) of the participants. Physicians, public media, and seeing someone with stroke were the most frequent sources of knowledge at the urban area (Table 2) .
On asking open-ended question, most of the participants 494 (68.6%) did not have knowledge about the risk factors of CVS. This finding was significantly more frequent in the rural than in the urban participants (P < 0.05).On asking close-ended questions, most of the participants considered hypertension 664 (92.2%), smoking 523 (72.6%), old age 490 (68.1%), previous stroke 402 (55.8%), previous transient ischemic attack 402 (55.8%), obesity 359 (49.9%), high serum cholesterol level 372 (51.7%), and stress 431 (59.9%) as the most frequent risk factors of CVS. The least frequent risk factors were diabetes mellitus 121(16.8%), family history 120 (22.2%), alcohol intake 295 (41.0%), and inactivity 260 (36.1%). Diabetes mellitus, ischemic heart disease, alcohol intake, smoking, and old age were significantly the most frequent risk factors in the urban than in the rural participants (P < 0.05) ( Table 3) .
On asking open-ended questions, most of the participants 491 (68.2%) did not have knowledge about the warning symptoms of CVS and there was no statistically significant difference between the rural and the urban participants (P > 0.05). On asking close-ended questions, most of the participants considered paralysis of one side of the body 589 (81.8%), numbness of one side of the body 570 (79.2%), loss of consciousness 537 (74.6%), mouth deviation 509 (70.7%), and speech disturbance 502 (69.7%) were the most frequent warning symptoms of CVS, while the least frequent warning symptoms were loss of vision 227 (31.5%), headache 286 (39.7%), vomiting 153 (21.3%), and dizziness 322 (44.7%). Weakness of one part of the body, speech disturbance, loss of vision, headache, vomiting, and dizziness were significantly the most frequent warning symptoms in the urban than in the rural participants (P > 0.05) ( Table 4) .
Regarding the most frequent action to be taken on seeing a patient with CVS, 619 (86.0%) preferred to go directly to the hospital, 327 (45.4%) preferred to go neurologist, 172 (23.9%) preferred to call pharmacist, and 201 (27.9%) preferred to call G P. One hundred six (14.7%) and 61 (8.5%) of participants preferred calling religious person and herbalist respectively, and 5 (0.7%) did not know what to do. Four hundred fifty-five (63.2%) participants preferred to go to the hospital within 4 h of the CVS, 143 (19.9%) preferred to go to the hospital after 4 h, and 122 (16.9%) had no knowledge of what to do. There was a significant difference between urban and rural knowledge about the action to be taken when seeing a patient with CVS (P < 0.01). Going to the hospital was the most frequent action to be taken when seeing a patient with CVS according to urban and rural participants. However, there was significant difference regarding going to hospital within 4 h of beginning symptoms of CVS between urban and rural participants (P < 0.01) ( Table 5) .
Discussion
The success of programs aiming at improving the life of people with CVS depends on public awareness and attitudes toward this disease. The level of knowledge regarding CVS was still inadequate even among medical staff and highly educated persons. However, they were found to have little or inadequate knowledge about some aspects of this serious condition such as the risk factors and warning symptoms.
Sources of information
In our study, the main sources of knowledge about CVS were from seeing someone with stroke in 63.2% followed by public media in 46.5%. But the most striking result was that 5.4% of participants got their information from physicians, at the same time 29.17% of the participants had family member with CVS. This is almost consistent with all of the previous studies where there were variations between studies about the sources of information about CVS. According to the study conducted in Benin [10] , 25.1% had heard about stroke from their relatives; 13.9% from television, radio, and the Internet; 11.7% from rumors; 9.5% from school and their general culture; 11.8% from physicians; and 20.4% did not have a specific source of information or could not recall.
Similar reports from Pakistan [11] showed that 56% of their study population got their information from a friend or relative, 30.9% had information because they had a stroke patient in the family, and 20% have learnt about stroke from television. In Oman [12] , the majority of subjects 45.2% obtained their information mainly by personal experiences through the community, 39.3% from relatives, 14.7% from friends, 3.7% from newspapers, and 0.8% from 
television. But the surprising thing was that only 4.5% of subjects got their information about stroke from health professionals. According to Ain Shams and Fayoum University study [13] , 34.3% got their information from seeing someone with stroke, 20.7% from mass media, 16% from reading about stroke, and 14.1% from school/university education. This result indicates that almost all physicians have no time to educate caregivers.
Risk factors of CSV
In the current study, the main risk factor for CVS was hypertension in 15.8%, followed by stress in 15.6% of the participants when open-ended questions were asked. The ability to identify risk factors appeared to be strongly related to how the questions were asked. When close-ended questions were asked, hypertension and stress as risk factors for CVS had risen to 92.2% and 59.9%, respectively. This result was in agreement with different studies that showed the most frequent identifiable risk factor for stroke was as follows. In Ain Shams and Fayoum University study [13] , 73.8% was hypertension and 54.9% was stress; in Spain [8] , 92% was hypertension; in South Korea [14] , 68% was stress; in Georgia [15] , 96% was hypertension; in Hong Kong [16] , 90% was hypertension; in UK [17] , 94.1% was hypertension; in Benin [10] , 34.5% was hypertension and 7.6% was stress; in India [18] , 54% was hypertension; in Pakistan [11] , 69.1% was hypertension and 55.8% was stress; and in Oman [12] , 34.5% was hypertension.
The difference between results of open-and close-ended questions in current study may be contributed to the educational level as 71% of participants in our study were illiterate or had primary and secondary education. The results of Ain Shams and Fayoum University study [13] were better than those of our study because their participants were workers in university hospitals.
In our study, diabetes mellitus was less frequent risk factor for CVS as 16.8% of participants reported it when close-ended question was asked. This result was negative when compared to previous studies about diabetes mellitus as risk factor for CVS in UK [17] 62.4%, in Hong Kong [16] 60%, in Spain [8] 59%, in Georgia [15] 69%, in India [18] 31%, in Pakistan [11] 33.4%, and in Oman [12] 22.8%, while this result was positive when compared to the result of Benin [10] 0.3%.
Warning symptoms of CVS
Paralysis of one side of the body was identified by 26.9% of our participants as the commonest warning symptom when open-ended question was asked and this is comparable to 65% reported from Oman [12] , 62.2% reported from India [18] , 62% from Hong Kong [16] , 60% from South Korea [14] , 24% from Georgia [15] , and 88% from Spain [8] . When close-ended questions were asked, it had risen to 81.8%.
Only 4.9% of our participants were able to recognize altered consciousness as a stroke warning symptom in comparison to 58% reported in a study conducted in Hong Kong [16] , 4% in South Korea [14] , 80% in Spain [8] , 34.2% in Fayoum and Ain shams universities [13] , and 13.3% in Nigeria [19] . When close-ended questions were asked, it had risen to 74.6%.
Numbness of one side of the body has been reported by 79.2% of our participants with close-ended questions, and no one mentioned it in open-ended question in comparison to 92% with close-ended question and 2% with open-ended question in West Virginia [7] , 24% with open-ended question in South Korea [14] , 95% with close-ended question in Georgia [15] , 69 % with open-ended question in Spain [8] , and 60
.6% with open-ended question in Pakistan [11] .
Speech disturbance was reported by 69.7% with closeended question of our participants in comparison to Ireland [20] The ability to identify warning symptoms of CVS appeared to be strongly related to how the questions were asked. Unfortunately 68.2% of our participants did not know any warning symptoms of CVS. These results were negative when compared to Oman [12] 32.0%, India [18] 29%, and Benin [10] 27.2%. Again lack of awareness was predominant in our results; it was higher among illiterates and associated with low educational role of physicians.
Actions to be taken by the participants when seeing a patient with CVS
The most frequent actions to be taken when seeing a patient with CVS were going directly to hospital in 86% followed by going to neurologist in 45.4% when close-ended question was asked. These results agreed with West Virginia study [7] as 94% go to hospital and 94% call 911; in Spain [8] , 45% call emergency and 41%call GP; in Hong Kong [16] , 49% call emergency and 29% go to hospital; in Australia [4] , 67% call emergency and 23% go to hospital; in Ain Shams and Fayoum [13] , 56.1% go to hospital followed by 32.1% contact a specialist physician; in Benin [10] , 94.1% of subjects reported that they go to a hospital; in Pakistan [11] , the response was to take individual to emergency department/ hospital in 26.16% of participants; and in Oman [12] , 73.0% of subjects reported that they would go immediately to a hospital emergency department.
In this study, call religious person and call herbalist were 14.7% and 8.5% respectively in comparison to 4.5% and 0.3% according to Ain Shams and Fayoum Universities [13] . Approximately 1.1% of urban participants call religious person in comparison to 28.3% in rural participants. About 97.8% of urban participants preferred to go to the hospital within 4 h of CVS in comparison to 28.6% in rural participants. These results mostly reflect school educational level difference.
Conclusion
This study concluded that hypertension is the best known risk factor of CVS. Only few subjects were aware of diabetes mellitus as risk factors for stroke. This information appears useful for planning information and stroke prevention campaigns. Based on our participants' specified sources of information on stroke, educational efforts are possible in the mass media and should be used to encourage general practitioners to educate their patients, especially those at increased risk. Knowing the fact that increase the awareness of the target group at risk would greatly alleviate the stroke outcome and increase the responsibility of physicians and neurologists of giving more effort to educate their patients and relatives.
